Nasal septal tumors (benign or malignant) are rare diseases. The incidence of malignant nasal septal tumors is 2.7-8.4% of nasal and paranasal malignancies. [1] [2] [3] [4] [5] The symptoms of nasal septal tumors are usually nonspecific, such as nasal ob-struction or nasal bleeding. 1-3,5) The differential diagnosis of nasal septal tumors depends on various pathologies, ranging from benign tumors to malignant tumors. 1-6) Because of their rarity, discrepancies among clinical and histologic aspects of nasal septal tumors have occurred. 2,3) In addition, the precise treatment for nasal septal tumor remains unlcear. 5) Therefore, the objective of this study was to review the clinical characteristics and treatment outcomes of nasal septal tumors based on our 12-year experience.
Introduction

Subjects and Methods
After obtaining approval from the Institutional Review Board of Chonnam National University Hwasun Hospital, this study was performed (IRB No. CNUHH-2018-119). A total of 34 patients who underwent treatment for nasal septal tumor between 2004 and 2015 were included in this study. This study population was subdivided into benign (n=22) and malignant tumor (n=12).
Their demographic characteristics, sinonasal chief complaints, size and localization of nasal septal tumor, imaging findings, surgical method, histopathologic results, treatment outcomes, and postoperative complications were reviewed.
All patients underwent endoscopic examination and radiologic scans before the operation to assess the extent of the lesion and aid treatment planning. All patients except two cases underwent endoscopic tumor removal. One patient underwent radiofrequency ablation due to poor general condition at outpatient department. Another patient was only performed endoscopic biopsy. Among the 12 patients with malignant nasal septal tumors, five underwent postoperative radiotherapy. All cases of nasal septal tumors were confirmed histopathologically.
Fisher's exact test was used to determine the associations between two categorical variables. SPSS version 14.0. (SPSS Inc., Chicago, IL, USA) was used for all statistical analyses. Statistical significance was defined at p-value＜0.05.
Results
Of the 34 patients with nasal septal tumors, 22 (64.7%) had benign tumors and 12 (35.3%) had malignant tumors. Clinical findings in both benign and malignant nasal septal tumors are summarized in Table 1 .
Of the 22 patients with benign nasal septal tumor, 16 were males and 6 were females. Their mean age was 36.0±16.4 years (range, 10-72 years). Sinonasal complaints included nasal obstruction (8 patients, 36.4%) and nasal bleeding (7 patients, 31.8%). The rest patients had incidental diagnosis (7 patients, 31.8%). Of the 22 benign lesions, 15 (68.2%) were located in the cartilage septum and 7 (31.8%) were located in the bony septum. The mean tumor size was 1.7±0.8 cm (range, 0.5-3 cm). Endoscopic surgery was performed for all patients with benign nasal septal tumor. The tumor and surrounding normal tissue were removed with a safety margin of about 5 mm, and some cartilage or bone involvement were removed. Two of 22 patients underwent postoperative reconstruction, 1 with skin graft, and 1 with inferior turbinate flap. According to histopathologic results, the most common one (n=7) was inverted papilloma ( Fig. 1 ), followed by hemangioma (n=5), nasal polyp (n=3), squamous papilloma (n=3), pleomorphic adenoma (n=2), and pyogenic granuloma (n=2). Their mean follow-up period after surgery was 93.1±36.3 months (range, 14-153 months). There was no recurrence in benign nasal septal tumor.
Of the 12 patients with malignant nasal septal tumor, 8 were males and 4 were females. Their mean age was 57.0±10.0 years (range, 21-75 years). The most common sinonasal complaints were nasal obstruction (7 patients, 58.3%), followed by nasal bleeding (4 patients, 33.3%), and nasal discharge (1 patient, 8.3%). Of the 12 lesions, 4 (33.3%) were located in the cartilage septum and 8 (66.7%) were located in the bony sep- Recurrence of malignant nasal septal tumor was identified in 4 (33.3%) patients, including two patients with metastatic carcinoma and two patients with plasmacytoma. Two patients diagnosed as metastatic carcinoma developed multiple metastasis and died at 5 (patient with HCC) and 31 months (patient with esophageal cancer) after surgery, respectively. Of the two patients with plasmacytoma, one patient had re-currence 52 months later after the 1st endoscopic surgery, the other patient ( Fig. 2 ) had three times of recurrence after two endoscopic surgeries. This patient had been disease-free after radiotherapy. There were no major complications resulting from surgical intervention.
Discussion
This study presented our 12-year experience of nasal septal tumors. This study showed that both benign and malignant nasal septal tumors were more common in males than in females (male-female ratio, 2.4:1), consistent with previous reports. 2, 5) The most common sinonasal complaints of nasal septal tumor is nasal obstruction. [1] [2] [3] 5) The presenting symptoms are usually nonspecific, including nasal obstruction and nasal bleeding. [1] [2] [3] 5) There was no statistical difference in nasal symptoms between benign and malignant nasal septal tumors. Some patients may delay seeking medical care for up to 240 months. More advanced diseases show nasal swelling, epiphora, diplopia, proptosis, or palatal ulceration. 5, 6) In some patients with benign nasal septal tumors, early detection of disease without specific symptoms may be possible by endoscopic examination in local clinics.
Fifteen (68.2%) benign nasal septal tumors were located in the cartilage septum while 8 (66.7%) malignant nasal septal tumors were located in the bony septum. Benign Nasal septal tumor had the tendency (p=0.075) to occur in cartilage septum. There was no difference in the incidence of left and right nasal cavities between benign and malignant tumors. In this study, the tumor sizes of benign and malignant nasal septal tumors were 1.7±0.8 cm and 2.5±1.1 cm, respectively. Malignant nasal septal tumor was found to be significantly (p＜0.05) bigger in size than benign nasal septal tumor. Nasal endoscopy and radiologic examinations are excellent tools for diagnosing nasal septal tumors. [6] [7] [8] Nasal endoscopy is essential to make a tentative diagnosis for further investigations and for planning the surgical method. 7) Imaging examinations such as CT and MRI are useful for evaluating the extent and the characteristics of the tumor. They can be used to rule out anatomical variations and perform appropriate surgical planning. [6] [7] [8] We performed both endoscopic examination and radiologic scans in nasal septal tumors.
In this study, the most common benign tumor was inverted papilloma (n=7). The most common malignant tumors were malignant melanoma, plasmacytoma, and metastatic carcinoma (n=2 for all). Differential diagnosis of nasal septal tumors depends on various pathologies such as squamous cell carcinoma, malignant melanoma, adenoid cystic carcinoma, adenocarcinoma, chondroma, Chondrosarcoma, osteosarcoma, schwannoma, lymphoma, and mucoepidermoid carcino-ma. 1) A tissue biopsy is essential for definite diagnosis. 1, 2, 6) Surgical removal is the generally accepted treatment of choice for benign nasal septal tumor. 5, 7, 8) Treatments for malignant nasal septal tumors include surgical therapy, radiation therapy, and combined therapies. [1] [2] [3] [4] [5] [6] [8] [9] [10] [11] Various surgical procedures have been described, including Weber-Ferguson approach, sublabial transnasal approach, lateral rhinotomy approach, anterior craniofacial resection, and Lefort I osteotomy approach. 1, 9) The surgical procedure depends on the size and location of the tumor. 1, 5, 9) Nasal septum is easily accessible. Endoscopic approach can remove small and localized nasal septal tumor. 1, 2, 6, 9) Endoscopic surgery provides an excellent result in tumor control with obvious cosmetic benefits, shorter recovery time, and fewer side effects 1, 2, 6, 9) as shown in our study This technique consists of complete removal of the nasal septal tumor with clear margin. For malignant nasal septal tumor, wide excision with 1cm margins and the removal of full thickness mucosa, cartilage and/or bone is recommended. 5) In some malignant tumors, additional radiotherapy might be required to treat residual microscopic disease to achieve more A C B D satisfactory local control and reduce the rate of recurrence. [2] [3] [4] 10) In this study, five patients among 12 patients with malignant nasal septal tumors underwent postoperative radiotherapy.
Recurrence is more (p＜0.05) common in malignant nasal septal tumors compared to that in benign ones. There were 4 recurrences (33.3%) among malignant nasal septal tumors but none in benign tumors. Ho, et al. 2) have reported a high local recurrence rate (41.1%) in the early period of malignant nasal septal tumors. Among four recurrent patients, three patients had recurrence of the disease within 4 months. 2) However, one patient had the recurrence 52 months later after the 1st endoscopic surgery. Therefore, frequent and prolonged follow-up is mandatory for patients with malignant nasal septal tumors via nasal endoscopy. 2) The overall survival of patients with malignant nasal septal tumors is good compared with other cancers. 2, 4) In this study, 3-year overall survival rate of malignant nasal septal tumor was 80.0% (Fig. 3) .
In conclusion, Endoscopic surgery with complete excision is a safe and effective procedure for benign nasal septal tumors. Endoscopic resection for malignant nasal septal tumors may be possible due to the development of surgical instruments and techniques. Recurrence is more common in malignant nasal septal tumor. Therefore, long term followup with regular radiologic and endoscopic examinations are necessary for patients with malignant nasal septal tumor.
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